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(54) Method and system for providing a digital wireless local loop 

(57) A method and system for providing a digital 
wireless local loop for use by a wireless transceiver, e.g., 
a portable handset, in an indoor environment utilizing an 
outdoor base transceiver. Upon determining that the 
portable handset is located in an outdoor environment, 
the base transceiver and the portable handset commu- 
nicate over one of a first plurality of frequencies. The out- 
door portable handset is prohibited from transmitting and 
receiving signals over frequencies other than the first 
plurality of frequencies. Upon determining that the port- 
able handset is located in an indoor environment, the 
base transceiver first transmits the communication signal 
to a first converter at one of a second plurality of frequen- 
cies different from the first plurality of frequencies. The 
first converter then converts the frequency to a predeter- 
mined conversion frequency different from the first and 
second plurality of frequencies. The signal is then trans- 
mitted to a second converter located in the indoor envi- 
ronment over the predetermined conversion frequency. 
The second converter shifts the frequency of the signal 
back to the one of the second plurality of frequencies and 
transmits the signal to the portable handset. 
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Description 

Cross-Reference to Related Applications 

The present application is a continuation-in-part of 
U.S. Patent Application Serial No. 08/270,070. filed July 
1 , 1994, titled "Method And System For Providing A Dig- 
ital Wireless Local Loop." 

Technical Field 

This invention relates to cellular wireless local loops. 
In particular, this invention relates to digital wireless local 
loops derived from an outdoor cellular base transceiver 
for use by a portable handset or a device incorporating 
handset functionality operating in an indoor environ- 
ment. The invention is particularly suited for single or 
multi-family dwellings or a multi-use building environ- 
ment. 



Background Art 

Most metropolitan areas are now equipped with one 
or more forms of wireless communications networks 
which provide radio transmissions in the microwave fre- 
quency band to wireless telephone customers. For 
example, a plurality of base transceivers capable of 
transmitting and receiving radio communication signals 
to and from one or more portable handsets are located 
throughout various wireless service areas. A portable 
handset, as the term is used herein, refers to a wireless 
voice telephone such as a cellular telephone or a cord- 
less telephone or the like in a speech or data mode that 
can be installed at a fixed location in an indoor environ- 
ment, temporarily installed in a vehicle or be completely 
mobile. In the case of cellular telephones, a typical cel- 
lular service area comprises a metropolitan area or 
larger region. 

An example illustrating two possible configurations 
of a cellular service area comprised of segments 10a, 
10b is shown in Figure 1. The segment 10a illustrates a 
seven-cell reuse pattern; i.e., the frequency band allo- 
cated to cellular telephone customers is divided into 
seven macrocells 12 operating at seven different fre- 
quency channels F1 -F7. The frequency channels F1 -F7 
typically are not consecutive frequencies of the cellular 
radio frequency band. For example, frequency channel 
F1 may comprise channels 1 , 3 and 5. while frequency 
channel F2 may comprise channels 2, 4 and 6. The 
seven frequency channels F1-F7 are repeated for each 
segment 10a of the entire cellular service area. The cel- 
lular service area 10b illustrates a twelve cell site reuse 
pattern. 

Service area 10b has reduced capacity per cover- 
age area since the cellular frequency band is divided into 
twelve macrocells 1 2, and hence twelve frequency chan- 
nels F1-F12, as opposed to the seven frequency chan- 
nels F1 -F7 of segment 1 0a. However, the larger segment 
10b provides a greater distance between macrocells 12 



that use the same frequency channel, resulting in 
reduced co-channel interference, e.g., frequency chan- 
nel F6 of segment 10b versus frequency channel F6 of 
segment 11b. 

s Located within each macrocell 12 is a base trans- 
ceiver 1 4. Each base transceiver 1 4 is able to broadcast 
and receive radio signals utilizing its corresponding fre- 
quency channel. For example, a base transceiver 14 
located in segment 10a would transmit and receive radio 

10 signals from a wireless transceiver utilizing frequency 
channels F4 while adjacent base transceivers 14 would 
operate at frequency channels F1 , F2 , F3 f F5, F6 and F7. 

When a telephone call to a wireless transceiver orig- 
inates from either another wireless transceiver or a land- 

15 based telephone via a Public Switched Telephone Net- 
work (PSTN) 15, a caller must access a Mobile Tele- 
phone Switching Center (MSC) 16. The MSC 16 
receives the call request and instructs a central call proc- 
essor 17 to be g in call proc essing. jrhe_central_cailjproc!^- 

20 essor 1 7 transmits a signal over a dedicated line 1 8 (such 
as a land-based line or microwave link, etc.) to a prede- 
termined base transceiver 14. The central call processor 
1 7 determines which base transceiver 1 4 to transmit the 
signal based on the location of the portable handset. 

25 When the portable handset enters a macrocell 12, the 
portable handset registers its location with a correspond- 
ing home or visitor location register. The control call proc- 
essor 17 has access to the registers and, therefore, 
directs the telephone call to the appropriate base trans- 

30 ceiver 14. 

Portable handsets can be used indoors as well as 
outdoors. Therefore, a portable handset located in an 
indoor environment requires service from a base trans- 
ceiver 1 4 located outdoors. The indoor portable handset 

35 can communicate directly with an outdoor base trans- 
ceiver 1 4 if both the base transceiver 1 4 and the portable 
handsets are allowed to exert sufficient power to pene- 
trate the walls of a building. However, the more power a 
base transceiver 14 or a wireless transceiver transmits 

40 the more interference it causes to other base transceiv- 
ers 14 as well as the associated portable handsets which 
are assigned the same frequencies. 

Consequently, a need has developed for a wireless 
transmission system and, in particular, wireless local 

45 loops or links (WLL) which utilize the attenuation prop- 
erties of buildings within their associated service areas. 
A WLL is a wireless link which connects an indoor cellular 
portable handset or a customer premises wired standard 
telephone to an outdoor cellular base transceiver on 

so demand. Such a system should permit the buildings to 
act as shields so as to isolate outdoor users as well as 
the user's respective base transceiver 14 from interfer- 
ence caused by the indoor WLL. Still further, the WLL 
should allow users to make inexpensive local calls using 

55 the same portable handsets which were used to make 
expensive outdoor calls. Further, the WLL should pro- 
vide indoor communication quality for users of outdoor 
portable handsets when the users transfer to indoor envi - 
ronments. 
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Indoor coverage by an outdoor base transceiver 
requires a device that compensates for most of the 
indoor propagation loss due to the attenuation properties 
of the building. The indoor propagation loss can be as 
high as 90 dB. A device such as an on-frequency 5 
repeater can be utilized to recover the indoor propaga- 
tion loss rf the repeater's directive antennas are profes- 
sionally installed and reflectors are not located in close 
vicinity to the repeater's antennas. This requirement can 
rarely be guaranteed when a consumer-installed Cus- 10 
lom& Premises Equipment (CPE) is utilized. 

One known method of improving indoor coverage for 
portable handsets includes utilizing an expensive Fre- 
quency Setting Repeater (FSR) that resembles two 
bacMo-back base transceivers. The first base trans- 15 
ceivei iece<ves a signal from the outdoor base trans- 
ceiver, demodulates the signal to a baseband form 
including error correction and speech processing, and 
then sends the signal to the second base transceiver that 
performs a reverse process. Finally, the signal is sent by 20~ 
the second base transceiver to the indoor portable hand* 
set. Thedouble baseband processing by this type of FSR 
doubles an already existing speech delay. This type of 
FSR is expensive and. therefore, is not feasible for use 
in a mass market application. 25 

A second known method utilizes an inexpensive 
FSR which does not possess any demodulation or error 
correction/speech processing capabilities. A base trans- 
ceiver transmits a signal at a first frequency and the port- 
able handset receives the signal at a second frequency. 30 
In order to avoid co-channel interference, the second fre- 
quency assigned to indoor operations must be different 
from the first frequency assigned to outdoor operation. 

The portable handset may receive a message on the 
second frequency to move to a traffic channel (time slot) 35 
on the first frequency and attempt to do so. Since the 
indoor power of the signal on the first frequency is very 
low due to the attenuation property of the building, the 
portable handset will attempt to report that condition to 
the base transceiver. It is possible that the base trans- 40 
ceiver will not receive the message; however, if the base 
transceiver does receive the low power message, the 
base transceiver will assign another of its channels to 
the portable handset. Since none of the base trans- 
ceiver's channels operate on the second frequency, the 45 
assignment will not succeed. 

As referenced above, the known prior art fails to dis- 
close an inexpensive cellular WLL Consequently, a 
need has developed to provide a wireless local loop sys- 
tem and method as referenced above which may be so 
practically and economically implemented for use by sin- 
gle and multi-family dwellings and multi-use building 
environments. 

It is further desirable that such a system be compat- 
ible with existing digital cellular radio communications. 55 
Finally, such a system should neither require the alloca- 
tion of more radio frequencies than are currently allo- 
cated to wireless communication systems, nor require a 
substantial portion of existing wireless frequencies. 



Disclosure Of The Invention 

It is thus a general object of the present invention to 
overcome the limitations of the prior art by providing a 
cellular wireless local loop for use in single and mufti- 
family dwellings and multi-use building environments 
which utilizes cellular radio communications. 

Yet another object of the present invention is the pro- 
vision of a digital wireless local loop that provides cellular 
services to indoor users utilizing the attenuation proper- 
ties of buildings. 

In carrying out the above objects and other objects 
of the present invention, a method is disclosed for pro- 
viding a digital wireless local loop for use by a wireless 
transceiver in an indoor environment utilizing an outdoor 
rnacrocell base transceiver. 

The method begins with the step of determining 
whether the portable handset is located in an indoor envi- 
ronment or ar^outdoor environment When the portable 
handset registers its location with a corresponding home 
or visitor location- register of the Mobile Telephone 
Switching Center, the portable handset also registers its 
operating environment, i.e., indoor environment or out- 
door environment. A central call processor then gener- 
ates an indoor or outdoor location signal accordingly. 

Communication signals are transmitted between the 
base transceiver and the portable handset over one of a 
first plurality of frequencies in response to a generated 
outdoor location signal. Also, the portable handset is 
inhibited from transmitting or receiving communication 
signals -over frequencies other than the first plurality of 
frequencies. 

ff an indoor location signal is generated, the method 
continues with the step of transmitting communication 
signals at the base transceiver and the portable handset 
over one of a second plurality of frequencies. The second 
plurality of frequencies is different from the first plurality 
of frequencies. 

Next, the method continues with the step of convert- 
ing the communication signals transmitted by the base 
transceiver and the portable handset to a predetermined 
conversion frequency. The predetermined conversion 
frequency is also different from the first and second plu- 
rality of frequencies. 

The method continues with the step of transmitting 
the converted communication signal between the base 
transceiver and the portable handset. 

Finally, the method concludes with the step of con- 
verting the communication signal received at the prede- 
termined conversion frequency to one of the second 
plurality of frequencies for receipt by the base transceiver 
and the portable handset. 

In further carrying out the above objects and other 
objects, features and advantages of the present inven- 
tion, a system is also provided for carrying out the steps 
of the above described method. 

Trie system includes a processor for determining 
whether the portable handset is located in an indoor envi- 
ronment or an outdoor environment and for generating 
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a corresponding indoor or outdoor location signal in 
response thereto. 

The system also includes a base transceiver located 
in one of a plurality of cells which define a cellular service 
area. The base transceiver is in communication with the 
processor and a portable handset, and it operates to 
communicate with the portable handset over a plurality 
of frequencies assigned to the base transceiver. 

Upon receiving an outdoor location signal, the base 
transceiver transmits and receives communication sig- 
nals to and from the portable handset over one of a first 
plurality of frequencies. 

However, upon receiving an indoor location signal, 
the base transceiver transmits and receives communica- 
tion signals over one of the second plurality of frequen- 
cies. 

The system further includes a first converter in com- 
munication with the base transceiver for receiving corn- 
er one of the second pi urality of 
frequencies and retransmitting the communication sig- 
nals over a predetermined conversion frequency. The 
first converter also receives communications over the 
predetermined conversion frequency and retransmits 
the communication signals over one of the second plu- 
rality of frequencies to the base transceiver. 

The system also includes a second converter in 
communication with the first converter and a portable 
handset for receiving communication signals from the 
first converter over the predetermined conversion fre- 
quency and retransmitting the communication signals 
over the one of the second plurality of frequencies to the 
portable handset The second converter also receives 
communication signals at the one of the second plurality 
of frequencies from the portable handset and retransmits 
the communication signals over the predetermined con- 
version frequency for receipt by the first converter. 

The system finally includes an inhibitor in communi- 
cation with the portable handset for inhibiting the porta- 
ble handset from transmitting or receiving 
communication signals over frequencies other than the 
first plurality of frequencies when the portable handset 
is located in an outdoor environment. 

The above objects, features and advantages of the 
present invention, as well as others, are readily apparent 
from the following detailed description of the best mode 
for carrying out the invention when taken in connection 
with the accompanying drawings, wherein like reference 
numbers correspond to like components. 

Brief Description Of The Drawings 

The present invention will be apparent from the 
detailed description taken in conjunction with the accom- 
panying drawings in which: 

FIGURE 1 is a schematic diagram of a prior art cel- 
lular telephone system illustrating typical layouts of 
cellular service areas; 



FIGURE 2 is a block diagram illustrating the general 
sequence of steps associated with the operation of 
the present invention; and 
FIGURE 3 is a block diagram of the preferred 
5 embodiment of the present invention. 

Best Modes For Carrying Out The Invention 

With reference to Figure 2 of the drawings, there is 
w provided a block diagram illustrating the sequential steps 
associated with the operation of the present invention 
when a telephone call to a wireless transceiver originates 
from either another portable handset or a land-based tel- 
ephone via a Public Switched Telephone Network 
is (PSTN). 

The central call processor 17 transmits the signal 
over a dedicated tine 18 (such as a land-based line or 
microwave link, etc.) to the appropriate base transceiver 
14 based on the location of the portable handset. The 



20 



25 



30 



35 



40 



50 



55 



central call processor 1 7 also transmits information to the 
base transceiver 14 indicating whether the portable 
handset is located in an indoor environment or an out- 
door environment. 

A portable handset located in an indoor environment 
requires service from a base transceiver 14 located out- 
doors. The indoor portable handset can communicate 
directly with an outdoor base transceiver 14 if both the 
base transceiver 14 and the portable handsets are 
allowed to exert sufficient power to penetrate the walls 
of a building. However, the more power a base trans- 
ceiver 14 or a wireless transceiver transmits the more 
interference it causes to other base transceivers 14 as 
well as the associated portable handsets which are 
assigned the same frequencies. 

An outdoor base transceiver 14 is assigned a plural- 
ity of predetermined frequencies for transmitting commu- 
nication signals outdoors. The predetermined plurality of 
frequencies are within the frequency band constituting 
the cellular radio spectrum of segments 10a, 10b. The 
predetermined frequencies of a base transceiver 14 
located in a cell are different from the predetermined fre- 
quencies of a base transceiver located in an adjacent 
cell. The communication signal may be either an audio, 
data or video signal. 

As shown by block 20, the first step of the present 
invention includes determining whether the portable 
handset is located in an indoor environment or an out- 
door environment. 

If the portable handset has informed the local loca- 
tion register that it is operating in an outdoor environ- 
ment, the processor 1 7 generates an outdoor location 
signal for receipt by the base transceiver 14, as shown 
by block 22. 

Upon receiving the outdoor location signal, the base 
transceiver 14 transmits the communication signal to the 
portable handset over one of a first plurality of frequen- 
cies as shown by block 24. Also, the portable handset is 
inhibited from transmitting or receiving communication 
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able handset 38 over one of a plurality of frequencies, 
F(1st). 

For portable handsets 34 located in an indoor envi- 
ronment 40, such as a house or office building, the base 
s transceiver 1 4 receives an indoor location signal and first 
transmits the communication signal to a first converter 
42 over one of a second plurality of frequencies, F(2nd). 
The second plurality of frequencies F(2nd) is different 
from any of the predetermined plurality of frequencies 
io utilized by the base transceiver 14 when communicating 
to portable handsets 38 located in the outdoor environ- 
ment. The second plurality of frequencies, F(2nd), cor- 
responds to a predetermined plurality of frequencies 
assigned to a base transceiver disposed in an adjacent 
75 cell 12. The base transceiver 14 also receives commu- 
nication signals from the first converter 42 over one of 
the second plurality of frequencies. 

The first converter 42 converts the frequency of the 
Tt^~pr@determinedconversion-freqaemy c^mmunicatioftsignaUrom oneotthesecondpluraOty.of. 



signals over frequencies other than the first plurality of 
frequencies, as shown by block 26. 

K the portable handset has informed the local loca- 
tion register that H is operating in an indoor environment, 
the processor 1 7 generates an indoor location signal, as 
shewn by block 28. 

Upon receiving the indoor location signal, the base 
transceiver 14 and the portable handset transmit the 
communication signal over one of a second plurality of 
frequencies, as shown by block 30. The second plurality 
of frequencies is different from any of the first plurality of 
frequencies assigned to the base transceiver 14. The 
second plurality of frequencies corresponds to a prede- 
termined plurality of frequencies assigned to a base 
transceiver in an adjacent cell 1 2. 

Next, as shown by block 32, the method continues 
with the step of converting the frequency of the commu- 
nication signal to a predetermined conversion frequency. 



from the first and second plurality of frequencies, yet it 
is still one of the predetermined plurality of frequencies 
assigned to the base transceiver 1 4. 

The first and second plurality of frequencies are a 
dynamically changing set of channels. As most of the 
communication traffic occurs outdoors during the day, a 
majority of the channels are assigned to the first plurality 
of frequencies to support outdoor service. However, as 
communication traffic shifts indoors towards the night, 
more channels are assigned to the second plurality of 
frequencies to support indoor service. The repartitioning 
of the available channels (resources) allows more chan- 
nels to be accessed during peak traffic, and, hence, 
higher paying customers. 

The method proceeds with the step of transmitting 
the communication signal over the predetermined con- 
version frequency between the base transceiver and the 
portable handset, as shown by block 34. 

Finally, as shown by block 36. the method concludes 
with the step of converting the communication signal 
received at the predetermined conversion frequency to 
one of the second plurality of frequencies for receipt by 
the base transceiver and the portable handset. 

The method disclosed describes the process of 
transmitting a signal from a base transceiver to a porta- 
ble handset, as well as the process of transmitting a sig- 
nal from the portable handset to the base transceiver. 

Referring now to Figure 3, there is shown a digital 
wireless local loop ("WLL") made in accordance with the 
teachings of the present invention. As shown, the WLL 
consists of a base transceiver 14. The base transceiver 
1 4 transmits and receives communication signals to and 
from a portable handset at predetermined plurality of fre- 
quencies. The predetermined plurality of frequencies are 
disposed within a predetermined frequency band consti- 
tuting a portion of the predefined wireless and preferably 
cellular radio spectrum. 

Upon receiving an outdoor location signal from the 
processor 1 7, the outdoor base transceiver 1 4 transmits 
and receives communication signals to and from a port- 
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frequencies, F(2nd), to a predetermined conversion fre- 
quency, F(conversion). The first converter 42 may be any 
conventional device known by one skilled in the art that 
changes the frequency of a signal to a second different 
frequency. The first converter 42 does not change the 
content of the message being transmitted or received. 
Therefore, there is no delay due to modulation and 
demodulation as well as baseband speech processing 
or control channel processing. The first converter 42 is 
disposed at the base transceiver 14. 

The first converter 42 is further adapted to receive 
communication signals over the predetermined conver- 
sion frequency and to retransmit the signals to the base 
transceiver 14 over one of the second plurality of fre- 
quencies. 

The first converter 42 transmits the communication 
signal over the predetermined conversion frequency for 
receipt by a second converter 44. The second converter 
44 receives the signal over the predetermined conver- 
sion frequency and retransmits the signal at one of the 
second plurality of frequencies, F(2nd) for receipt by the 
portable handset 38. The second converter 44 is located 
in the indoor environment 40. 

The second converter 44 is also adapted to receive 
communication signals from the portable handset 38 
over one of the second plurality of frequencies and to 
retransmit the signal to thef irst converter 42 over the pre- 
determined conversion frequency. 

Preferably, the second converter 44 is a frequency 
shifting repeater (FSR). Since the digital signal is 
retransmitted using only a different frequency, there is no 
change in the content of the message being transmitted 
or received nor is there a need to decipher the content 
of the message. Consequently, there is no delay due to 
modulation and demodulation as well as baseband 
speech processing or control channel processing. 

The double frequency conversion of the communi- 
cation signal eliminates the frequency confusion experi- 
enced by a portable handset 38 located in an indoor 
environment 40. However, the portable handset 38 
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located in the outdoor environment experiences fre- 
quency confusion, tf the outdoor portable handset 38 
receives signals over the predetermined conversion fre- 
quency, the handset 38 may receive a massage from the 
base transceiver 14 instructing the handset 38 to tune to 
a channel on one of the second plurality of frequencies, 
F(2nd). which is not available to the handset 38. 

Therefore, the outdoor portable 38 has to be inhib- 
ited from transmitting and receiving signals to and from 
the base transceiver 14 over frequencies other than the 
first plurality of frequencies. The handset 38 may be 
inhibited utilizing an indoor/outdoor switch in the portable 
handset 38 The switch can be a physical button, or a 
smart cord Subscriber Identity Module (SIM) specifically 
designated for indoof or outdoor use. 

A practical application of the above identified 
method and system can be illustrated in connection with 
a GSM or DCS- 1800 system. The SIM utilized in these 

* would corrtainramong^riany other informal 
information that assigns a portable handset user to one 
of several network or classes of subscribers, whereby 
indoor and outdoor wireless services are distinguished. 

For example, a customer can subscribe to outdoor 
service only. That customer will then be issued a single 
"outdoor" only SIM that forbids the portable to respond 
to the base transceiver over frequencies other than the 
first plurality of frequencies. Since a subscriber is not 
usually confined to a single cell, the first plurality of fre- 
quencies utilized for outdoor communications by a base 
transceiver 14 must be assigned according to a fre- 
quency reuse pattern. This assignment is usually 
accomplished via the central processor 1 7. 

A customer that subscribes to cordless (indoor) 
service only will be issued an "indoors SIM that allows 
the portable to respond to the base transceiver over one 
of the second plurality of frequencies only and forbids it 
from responding to the base transceiver at one of the first 
plurality of frequencies. 

A customer that subscribes to both outdoor mobile 
and indoor cordless services will be issued either two 
physical cards or a single double edged "indoorVout- 
door" SIM. When the "outdoor" edge is inserted into the 
portable, the SIM will forbid the portable to listen to any 
"indoor" communications. When the customer walks 
indoors, he will have to pull the SIM out from the portable 
and reinsert it with the "indoor" edge facing the portable. 

If a customer is charged according to the amount 
and quality/cost of network resources he or she is using 
then a clear customer hierarchy evolves. The highest rev- 
enue producer is the indoor/outdoor customer and the 
lowest revenue is collected from the cordless customer. 
The above described invention allows a preferential 
treatment of high paying customers during peak commu- 
nication traffic hour(s) by partitioning more frequencies 
to the type of communication (i.e., indoor/outdoor) that 
occurs most during the peak hour(s). 

For example, assume that during the day most com- 
munication traffic occurs outdoors. A majority of the fre- 
quencies within the predetermined frequency band 



assigned to the base transceiver are allotted for outdoor 
communications, i.e., the first plurality of frequencies, 
F(1st). As traffic shifts indoors towards the night, more 
frequencies are allotted for indoor communications, i.e., 

5 more frequencies are assigned to the second plurality of 
frequencies, F(2nd). 

The second plurality of frequencies may be further 
partitioned to allow for distinguishing between a perma- 
nent indoor user, e.g., a cordless telephone, and a vari- 

10 able indoor user, e.g., mobile telephone. Since both 
types of subscribers will contend for the indoor frequen- 
cies, the network resources can be adjusted to allow 
more frequencies to be accessed by the higher paying 
customer. 

is While the b<3St modes for carrying out the invention 
have been described in detail, those familiar with the art 
to which this invention relates will recognize various 
alternative designs and embodiments for practicing the 
invention as defir4edJ^he4ollowmg-claim _ 

20 

Claims 

1 . For use with a base transceiver located in one of a 
plurality of cells which define a cellular service area. 

25 the transceiver operative to communicate with a 
portable handset over a plurality of frequencies 
assigned to the base transceiver, a method of pro- 
viding an improved wireless local loop comprising: 
determining whether the portable handset is 

30 located in an indoor environment or an outdoor envi- 
ronment and generating an indoor or outdoor loca- 
tion signal in response thereto; 

in response to a generated outdoor location 
signal, (a) transmitting communication signals at the 

35 base transceiver and the portable handset for 
receipt by one from the other over one of a first plu- 
rality of frequencies, and (b)inhibiting the handset 
from transmitting or receiving communication sig- 
nals over frequencies other than the first plurality of 

40 frequencies; and 

in response to a generated indoor location 
signal, (a) transmitting communication signals at the 
base transceiver and the portable handset over one 
of a second plurality of frequencies different from the 

45 first plurality of frequencies, (b) converting the com- 
munication signals transmitted by the base trans- 
ceiver and the portable handset to a predetermined 
conversion frequency different from the first and sec- 
ond plurality of frequencies, (c) transmitting the con- 
so verted communication signals between the base 
transceiver and the portable handset, and (d) con- 
verting the communication signals received at the 
predetermined conversion frequency to the one of 
the second plurality of frequencies for receipt by the 

55 base transceiver and the portable handset. 

2. The method of claim 1 wherein the first and second 
plurality of frequencies and the predetermined con- 



6 



11 



EP0 690 638 A2 



12 



version frequency comprise a portion of the cellular 
radio spectrum. 

The method of claim 1 wherein the second plurality 
of frequencies correspond to a plurality of frequen- s 
cies assigned to a base transceiver located in a dif- 
ferent one of the plurality of cells. 

The method of claim 1 wherein the communication 
signals are audio signals. 10 

The method of claim 1 wherein the communication 
signals are video signals. 



6. The method of claim 1 wherein the communication 
signals are data signals. 

7- The method of claim 1 wherein the first and second 

plura li ty of f r e q uencie& are s electe d based upon the 

amount of indoor and outdoor location signals gen- 
erated. 



15 



communication signals over the predetermined con- 
version frequency and retransmitting the communi- 
cation signals over one of the second plurality of 
frequencies to the base transceiver; 

a second converter in communication with 
the first converter and the portable handset for 
receiving communication signals from the first con- 
verter over the predetermined conversion frequency 
and retransmitting the communication signals over 
the one of the second plurality of frequencies to the 
portable handset, the second converter further oper- 
ative for receiving communication signals at the one 
of the second plurality of frequencies from the port- 
able handset and re-transmitting the communication 
signals over the predetermined conversion fre- 
quency to the first converter; and 

an inhibitor in communication with the porta- 
ble handset for inhibiting the portable handset from 
transmitting or receiving communication signals 
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The method of claim 1 wherein the step of converting 
the communication signals transmitted by the base 
transceiver is performed at the base transceiver. 25 



The method of claim 1 wherein the step of determin- 
ing whether the portable handset is located in an 
indoor environment or an outdoor environment is 
performed by a processor at a mobile telephone 
switching center. 
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1 0. For use with a portable handset adapted to transmit 
and receive communication signals, an improved 
wireless local loop, comprising: 

a processor for determining whether the port- 
able handset is located in an indoor or outdoor envi- 
ronment and for generating a corresponding indoor 
or outdoor location signal in response thereto; 

a base transceiver located in one of a plurality 
of cells which define a cellular service area, the base 
transceiver provided in communication with the 
processor and the portable handset and operative 
to communicate with the portable handset over a 
plurality of frequencies assigned to the base trans- 
ceiver by (a) transmitting and receiving communica- 
tion signals to and from the portable handset over 
one of a first plurality of frequencies in response to 
the receipt of an outdoor location signal, and (b) 
transmitting and receiving communication signals 
over one of a second plurality of frequencies in 
response to the receipt of an indoor location signal; 

a first converter in communication with the 
base transceiver for receiving communication sig- 
nals over the one of the second plurality of frequen- 
cies and retransmitting the communication signals 
over a predetermined conversion frequency differ- 
ent from the first and second plurality of frequencies, 
the first converter further operative for receiving 



over frequencies other than the first plurality of fre- 
quencies in response to the generation of the out- 
door location signal. 

11. The system of claim 10 wherein the first converter 
is located at the base transceiver. 

12. The system of claim 10 wherein the first converter 
transmits and receives communications signals to 
and from the base transceiver via a wireline link. 

13. The system of claim 10 wherein the second con- 
verter is located in the indoor environment. 



14. The system of claim 10 wherein the second con- 
35 verter comprises a frequency shifting repeater. 

15. The system of claim 10 wherein the inhibitor is a 
switch. 

40 16. The system of claim 1 5 wherein the switch is a phys- 
ical button disposed on the portable handset. 

17. The system of claim 1 5 wherein the switch is at least 
one electronic module adapted to be inserted into 

45 the portable handset in order to operate the portable 
handset in either the indoor environment or the out- 
door environment. 

18. The system of claim 17 wherein the at least one elec- 
so tronic module provides operation of the portable 

handset in both the indoor environment and the out- 
door environment. 
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IS PORTABLE 
HANDSET LOCATED 
IN AN INDOOR 
ENVIRONMENT 
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GENERATE INDOOR 
LOCATION SIGNAL 
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z: 
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GENERATE OUTDOOR 
LOCATION SIGNAL 



r 
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TRANSMIT COMMUNICATION SIGNALS 
AT BASE TRANSCEIVER AND PORTABLE 

HANDSET OVER ONE OF A SECOND 
PLURALITY OF FREQUENCIES DIFFERENT 
FROM THE FIRST PLURALITY OF FREQUENCIES 
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TRANSMIT COMMUNICATION 
SIGNALS TO THE PORTABLE 
HANDSET OVER ONE OF A FIRST 
PLURALITY OF FREQUENCIES 



z: 
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CONVERT THE COMMUNICATION SIGNALS 
TRANSMITTED BY THE BASE TRANSCEIVER 

AND THE PORTABLE HANDSET TO A 
PREDETERMINED CONVERSION FREQUENCY 
DIFFERENT FROM THE FIRST AND SECOND 
PLURAUTY OF FREQUENCIES 



z: 
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INHIBIT THE PORTABLE 
HANDSET FROM TRANSMITTING 
OR RECEIVING COMMUNICATION 
SIGNALS OVER FREQUENCES 

OTHER THAN THE FIRST 
PLURAUTY OF FREQUENCIES 



z: 
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TRANSMIT THE CONVERTED COMMUNICATION 
SIGNALS BETWEEN THE BASE TRANSCEIVER 
AND THE PORTABLE HANDSET 
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CONVERT THE COMMUNICATION 
SIGNALS RECEIVED AT THE 
PREDETERMINE CONVERSION 
FREQUENCY TO THE ONE OF THE 
SECOND PLURAUTY OF FREQUENCIES 
FOR RECEIPT BY THE BASE TRANSCEIVER 
AND THE PORTABLE HANDSET 
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